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FOREWORD

This report represents the cumrent status of a continuing research effort io identify
variables that are significantly reisted is mine and boobytrap detsction exportise. This
report does not document suceessful achievement of the siated research oblective; instesd
it records an initial approach explcred lo develop a suitable methodology for use in
addressing the probiem. Therefcre, only 2 Iimited distribution ¢f this report is being
made ai this time. Deospite the preliminsry nature of the researsh however, this report
can serve to highlight certain information and findings relevant i~ .ae whole problem of
mine and boobymrep detection that the combat soidier has had to coniend with iIn the
past and must be prepared, through belier fraining, Lo coniend with in the future.

This report presents information about operational considerstions relevant io the
mine and boobyirap detection process. Pari of the information was collected io provide a
date base from which answers csuld be formulated to 23 questions developed by the US.
Army Mcbitity Equipment Research and Development (epfer {MERDC. Fort Belvolr,
/irginia.

The design and conduct of this research were accompiished by Mr, Jeffrey L. Maxey
and Mr. George J. Magner under the direction of Dr. T.0. Jacubs, Director, HumRRC
Division No. 4, Fort Benning, Georgis. Military support consisting of SFC 4.F. Asbell,.
PSG Lathaniel Henderson, 8P4 Lonsworth E. Smith, PFC Ennis R. Brooks, sad PFC
Raymond C. Singleion was provided by the US. Army Infantry Human Research Unit
This Unit is currently commanded by LTC Willys E. Davis; during the initial steges of ths
project, it was commanded by LTC Chester §. Christie.

HumBRO research for the Department of the Army is conduciasd onder Amy

Contract DAHC 19-73-C-0004. Army Training Resenrch is performed unde: Army Project
2Q062107A745.

*
R

Meredith P. Crawicrd
Presidant
luman Resources Rescarck Organnstion
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PROBLEM

Casuslty-procucing devices such as minas and toobytraps are part of the arsenal of
weapons that both conventional and insurgent forces emni~y in defensive and offensive
postures. These devices can inflici sericus casualties 2 4 wmay, 2 well, impsy the
individual soidier's peychological capacity and have a serjous effect on z unit’s method of
operating in corbet.

Previously collerted datz indicated that in Vietnam, during 1967, one-third of the
casualties sustained by the units interviewed were from contact with iaines and boohy-
traps. Sinve mines and boobytraps are likely ic be used on future nxttlefield. at least as
murh as during the Vietnam conflict, a need clearly exists to improve the soldier’s shility
1o deal with these devices,

Unaided detection by man has long igen recognized as one of the most effective
means of counteriig this problem. If, as has been =mid. certain individusls have excep-
tional ability in this zrea, identifying and studying such soldiers could provide valushle
informstion on the batiz of their unusual defection ability,

The objectives of the present research were {2} to desiribe the lactics and techuigues
used by scldiers identified 2s expert o ne and boobyirap detectors, and (bito identify
the psychological, background, and Army experisnce variables that differentiated expert
from non-experi deieciors,

Methodological probiems were ic dentify subjects possessing the high degree of
detectior expertise desired, identify the specific operational consilerations znd individud
characteristics likely to e relevant to mine and boobytrap delection, and determine the
conditions under which: he subjects would be studied,

APPROACH

i

Since there appsared to be iiftle in the way of crileria 10 use in identifying the
highly expert detertors that were sdid 1o exist. the opinion of peers andd superiors was
used to ientify these rare individuals. The nomination of appropriate subjects was io be
based on the knowr profic ney or the reputstion of these individuals for detection
el available expert mine and bocbvirap dateciors and an egual number of aon-experts, io
then i be interviewed and tested by a HumB&RO resesrch {eam at 2 mutushy scoepiable time.

Following thi: sclection process, 78 subjecis {71 enlsted men and 7 officersy from
eight organizetions were intirviewsd and tested 2t six installations. The procedure used
was 1o administer the tesis in small groups and conduct individual interviews. Subjerts
alst completed a background information guestionnsire. Additional background miorms-

E3
» e =

The fowr msfruments adminiiered were {a} the HuoRRO E:nbedded Figures Test
? Independence-Dependence, (b) the HumRBEB(Q Number Comparkon

Test o measure sbility to make rapid decisions, {7 the HumRRO Verbal Classifiest:
Test to measure 2bility 10 develop and use vorbsl concepts, and {4} the HunBRO Counter-

mine Questionnawre to messure varicus personality diumensions or behavicral dispositions,
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3 information on technigues and faciics emploved o coumier the mine and bosobysp
- problem. Similar guides with appropriate nvisions wove prepared for Mechanized/Asmoz
and Enginecr subjects

RESULTS

Imtislly, the men were classiDed as either defection experis or non-experis bated on
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Chapter 1
INTRODUCTION

This repori. presenis the resulis of a survey of US. Army infantry, Engineer, and
Mechanized/Armor personnel, which was conducwed to Cetermineg the tactics und
techniques used by perscnnel who have manifesied a high degree of mine detection and
boobytrap expertise, and to explore the psychological, background, and Army experience
variables related to that expertise. The survey was conducted zt selected U.S. Army
instaliations located within the continental United Sizes (CONUS) during March, Aprii,
and May 1972. The survey was limited to combai-exparienced military personnel, some of
whom had performed as expert mine and coobyirap aeteriors and some of whom had not.

This work was initiated by the U.S. Continental Army Command {CONARC) for FY
1972. Subsequently, the Mobility Equipmenit Rusearch and Development Center
(MERDC), Fort Belvoir, Va., developed a’'set of 23 requirements ir: the minefcountermine
research ares to support on-going MERDC research. HumHRO was requested by MERDT
to develop information to meet these requirements, As a consequence, the present report
reflects both research and information needs of CONARC and MERDC.

MILITARY PROBLEM

Casualty-producing devices such as mines and hoobytraps are part of the arsenal of
weapons which both conventioual and insurgent forces amploy in defensive and offensive
postures. As weapons, *he devices can inflict serious casualties, and m.y aiso impair the
individual soldier’s psychological capacity to respond in an appropriste msnner during «
military operation. Mires and boobytraps also have a serious effect on & unit's method of
operating in combat.

Previously collected data' indicatzed that in Vietnam, during 1957, approximately
33% of the casualties sustained by the units Inlerviewed were ‘rom contact with mines
and boobytraps. Since it is hikely that mines and bhoobytraps will ve used on future
battlefiekls with at leasi the same frequency as they have been used during the Vietnam
conflict, 4 need clearly exists to improve the sc.dier’s ability to deal with these devices.

Unaided detection by man has long been recognized as one of the most effective
means of countering this problem. Reports from Vietnam indicate thal as much as 60%
of all mine «nd boobytrap detections were made by visual or related means. Ii has also
been said tha* certain individuals have exceptional ability in this area. If it is wue that
such soldiers exist, their identificdtion and study could: provide valuablie information
concerning the variables that form the basis for their urnusual detection ability.

o

! Exploratorv study of detection and asvoidsnce of mines and boobylraps in Vietnam combat,

=

conducted by George J. Alzgner, HumRRO Divizon No 4, in 1968

Preceding paze blank
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RESEARCH PRIJBLEM

The obiectives of the prusent research were {3) to describe the iactics and techniques
used by identified expert mine and boebyirap detectars, and (b) to identify the psycho
logical, background, and A:my experience varisides which differentiated expert detector.
from non-experst deiector

One of the most f‘zi'ﬁ cuit problems encountared was the locating of individuals who

could be identified as expert detoctors. While heaarsay reports have indicated that highly

expert mine and boobvirap detectors do exist, & is not clear what dimensions would be

tikely zo charar terize these special individuzis. Therefore, specifying criteria that could
be used to id:ntify expert deteciors proved to bz g difficelt probiem for which there was
no completr.y satisfaciory solution. However, certain individuals establish a reputation
for detection experiise which becomss known to other members of their unit. Therefore,
it was dedided ihet selected military organizaticns in CUNUS would be asked to identify
appropriete persoane! rom infaniry, Anmor, and Engineer units. The experts were 1o be
nominated by their peers or seneriors on the basiz of known proficiency or reputation
for detection expertise.

Qther methedoiogical problems paseé by the research clieciives ware (1) the identi-
fication of the specific operational considerstions nd subject variables that would be
likely to be relevant to mine and boobyirap detiction, and (b} the detenninaticn of the
conditions under which the expert and non-expert deteciors would b~ studied.

The selection of the operational considerations and the subject variables which were
studied was based upon guidance from three sources: The Mobility Equipment Research
and Development Center (MERDC), a review of relevant psychoiogical literaturs, and
expert military opinjon.

The operational onsiderations that wore believed 1o be relevant t¢ mine and
boobvtras: detection feil in the fullowing categories:
= Factors affecting mine and boobyirap de %ﬁi%gm
1 Methods used to detect minss and beobytrap
} Maximum and normal distance at a:s;:;siiz mins and boobyiraps ars

detectad.
{4} Speed at "‘r’cé detection occurs under different conditions of visibility
and mine and obﬂ.mp likelihced.
¥ Detection of mines and boobytraps under water,
} Mine and boobytrap detection from vehicl
1 Problems encountered in off-romd operat
} Comba® tastics involving mines and hoobviraps.
} The effect of maneuvering around detecied or suspected mines a&rj
ﬁush*-ixags on time lost, firepower and vulnembility,

The effect of metaj debris and sthar objects on the use of mine dezectcrs.
The adequacy of combal intclligence with respect to mines, and
boobytraps.

Suggested aids and equipment for mine and boobytrap detection.

The sui},eri variables {;ndividual characteriss it“s.‘ that were considered relevant fell in
three broad categories: (3 personality, (bj ability, eptitude, and interest, and (c) back-
ground. Tre subject variables studied are listed in 'iaﬁ;e 1

While the onifitary topics and subject variables that w be studied war2 being

specified, it was decided that an interview- 1esting format ‘5‘{3&2{1 &e :%e most efficient and
reisahfe m-m;\é for collecting data. It was believed that the personal contact engendered
by an interview situation would be more likely to elicit the undivided attenticn and
cooperation of the subiects than would an impersonal set of questionnaires administered
n & large group situation. Consequently, 2 HumRRO interviewing teamn was formed to
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Subjen Variables Studied

H

Caisgory n: Simensicn Measured

Psychologicat Variables Fielg Independense-Dependence
Tolerznce of Ambiguity
Internzlization - Externalization
Cren vs, Cigsed Mindedness
Hachiaveiiizniam
Kanifest Anxiety
Individusl Preminence
Rapid Decision Msking
Ability to Use Conceots

Abiiity, Aptitude, and interest Genaral Learning Ability
Verhai Akitin
Arithmetic Ability

Kechanice! Ability
Ability 1o Visuaiize Spatial Relationships
Perczptual Speed

Mechanical Aptitude
Azomohive interest
Electronics interesz

Background Variables ) Size of community in which subject
grew up
Types of cutdoor activities in which
subject engeged a5 2 youth
Years of edvsation completed

Lt

conduct structured personal interviews and to sdminister {in smull groups) tests and
inventories that would cover ihe operational considerations and subject variables selecied
for study.

The HumRRO team consisied of 2 tesm lesder-interviewer and an assistant test
adminisirator. The team leader was a reigec Army officer with combal experience in
World War I, Korea, and Vielnam. Tre sssimani, 2 noncommissionad officer (ET)
assigned to the US. Armny Infantry Humen Research Unit (HRU), was a Vietham -ombat
veteran. At one post, because of the large number of susjeris to be interviewed, a sother
= Infantry HRU NCO .E7) with Vietnams exp'sience assisted the team by conducting 10
= interviews,
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Chapter 2
- METHGD

SUBJECTS

in order to obtain subjects for stt.dy, CONUS orgsnizations that were believed fo
have ~ppropriate personnel were contacted. They were asked fo identify expert mine and
boobyirap detectors and mazke the identified individuals available for inferviewing and
testing by a2 research team from HumRRQ Division No. 4, Fort Benaing, Ga, at a
mutually acceptable time. It was also reguesied that an equal number of non-expert,
combat-experienced individuals be made available for interviewing and testing during this
same peried. In order to provide an opportunity te study response differences as a
function of t eir jcb designations, as well as their detection experiise, subjects were
cbtained fron. [nfantry, Mechanized/Annor, and/or Engineer units. Where no subjec’s
with outstanding detection expertise could b identified, these units were asked to
provide individuals with considerable combst experience who were kncwn to be highly
pro’icient in their job. The subjects provided are listed by organization and location in
Table

Table 2
#Mine and Boobytrap Detection Subjects identified
By Organization
Ranger Departmeni, US. )

Army Infantry Schooi Fort Benning, Ga. &
187:h infantry Brigade Fort Benning, Ga. 10
US. Army JFK institute for _

Military Assistance Fort Bragg, N.C. 14
B2g Airborne Division ©  FortBragg, HC. 15
&th Mechanized Division rort Carson, Colo. G
iti Corps Fort Hood, Texas 4
U.S. Army Armor Canter Fart Knox, Ky, 7
US. Army Enginesr Center Forr Belvoir, Va, 2

T stad 78

374 enfisted men and 7 officers.
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The subjecis were 71 calisted meon {ES through E8} and seven officers, ranging in
age from 20 to 45 with the median age being 27 years. All were combat veierans with
mos. of their exyerience being fairly recent in Vietnam. The median amount of combat
experience was 180 years, During their Vietham duty, 75.2% of the subjecis kad engzzed
in search and destroy missions, 77.0% had engaged in reconnaissance missions, and 61.5%
had engaged in combat patrol missions.

l

LR A

MATERIALS

Materizls were developed {o obtain desired background information, iest the subiect
in appropriate areas, and provide a comprehensive interview guide to obtzin compiele
information on the mine and boobytrap detection problem. These items were used In 2
pilot test at Fort Benning and revised pricr to the maior data collection effort.

BACKGROUND INFORMATION

Basic background information was obtained by having the subject cowmpleie a
questionnaire that elicited the following information: name, grade, present unit, the size
of the community in which he grew up, activities he engaged in a5 2 vouth, age, amount
of time in Army, types of training received, amount of time in combat, types of unit
assigned to @ combat, duoties iy combat, Iypes of operations participated in during
combat, casumlties inflict d and sustained by his unil, casualties caused by mines and
boobytraps., aumber and type of mines and boobyirars detecied, methods of detecton
used, and mines not detected {ones found later by others).

_ Additional background information was obtained from ihe subiect’s personnel file.
This informotion included the individual's General Techuical (CT) aptitude arFs com-
posite score, number <f vears of education completsd, and the eight Army Classification
Battery (ACB)} fest scores. The ACB tests provided measurements in the areas of verbal
ability. arithmetic ability, mechanical ability, ability to visuslize spatial relatonships
{patlemn analysis), perceptuza: speed ({clerica! speed). sutomciive interesi, mechanical
zptitude. and electronics information.

T T e e
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g TEST INSTRUMENTS

The four test insiruments thot were used in the research were developed at
HumRRO Division No. 4. The HumRRO Embedded Figures Test v s designed 1o measure
3 Field Independence-Dependence. in this test ithe subject must discover the location of
5 simple geometric figures embedded in compiex geomeine figures. The iest was developed
= drzing HumRRO Basic Hesearch Project 19, and has 2 tesi-retest reliability of at least 57
E and » split-half relizhility of 89, In addition. the iest is significantiy but only moderstely
‘ correlaied (r=.54: df =156, p < .01) with the Education Testing Service’s Hidden
' Figures Test (1=}, which is a highly reiisble meure of the Field Independence-
= Dependence dimension {(Jackson, Messick, and Meyers, 1}. Thus, the HumRRO Embedded
= Figures Test appeas to be a relstivelv relisbie and moderzstely stsbie test and appews, to
- some extent, fo measure the Field Independence-Dependence dimension.

The HumRHRO Number Comparison Test {NCT) 2ud the HumRRG Verbal Classifics-
tion Test (VCT) 'wvere also developed during Basic Research Prolect 19. The NCT &
designed to measure an individual’s ability o mske rapid det:sions. In this {est, the
subject is reguired in a short pericd of time to evalusie pairs of numbers and determine
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whether the components of cach of the pairs are the same or different. The VCT is
designed to measure an individual's ability to develop and use verbal concepts. In this
test, the subject is reqnired fo think about two sels of words and develcp & concept to
describe each sef. Next he must think about other specific words and determine to which
of the twe concept classes they belong. The split-half relisbilities of NCT and the VCT
are .81 and .97, respectivaly.

The NCT and VCT are still in an experimental stage, so nothing firm is known
about their construct validity., However, both of these tests have moderate comralations
with Army Classification Baitery {ACB; tests that measure abitities similar to those the
HumRRO ftests were designed to measure. For sxampie, the ACB Verbal test correlates
A2 with the VCT while the ACB Ammy Clerical Speed {2 test similar to the NCT)
correlates .33 with the NCT. Therefore. it weuld appear that buth of the HumRRO tests
are to some extent measures of the abilities they are designed to measure.

The HumRRO Countermire Opinion Questionnaire is tcompesed of six tesi insizu-
ments that are measures of various persenality dimensions or bzhavioral dispositions. The
‘ests znd the behavioral dimensions measured by the tests are presented in Table 3. Each
igyt instnument -:amggising the guestionnaire has been shown to have both adeguate
reliabiiity and vaiidity. The object in choosing the tests comprising the questionnaire was
fc select tests that measured behavioral Jispositions that were likely to be associated with
ihe ability to detect obiects or devices hidden in wooded areas or in the ground.

Tabie 3

Tast Instruments of the Countermine Cuestionnaire:
Dimensions Meesurad and Reliability/

Validity of she Test Imstruments
Voripths Correlpted With or
i1 - fEveosinn Feied o Texx Vabdty | TestRems: Spian s
AT-20 Scats® Tolerance of Number of anagrams 23 3 86
Ambipity unsormbled in 3 {6 momisl
1-E Scaie® imernatization of  Razing of internai- 51 78 55
Reward {intermst externa conurdd {1 month)
vi. externst
controd of rein.
forcement, or
extent o which
vewe eward a8
soningsnt upon
bahasor}
Dogmativn Seale”  Open v, Closed Synthessy portion of - 71 .78
Moxisaneiz prohiem stiving £ 2 months)  Ioosneca s
{High Dogmatics hoes
move difficulty)
{Continued] = -_—
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Tabie &

Proportion of Sub;ects by Expertise Groups Who Reported Engaging
m Three Kinds of Activities as Youths

Detection Expertise

Activity HEx ] Ex i N-Ex (2 of P
Hunting .68 .85 87 3.3t 2 NS N
Hikiny .88 74 87 2,05 2 NS
Athletics 80 .83 74 0.55 2 NS

Thus, with respect to the subject’s nonmilitary background, none of the experience :
areas explored was related to the subject’s detection expertise. :

Ay cim

PSYCHOLOGICAL VARIABLES )

A one-way analysis of variance was performed on each of the nine sets of cognitive
and personality test scores with the between-subjects’ variable defined as the level of
detecticn expertise manifested by the enlisted subjects during their interviews (Table 7).
For only one of these psychological variables, Use of Concepts (which was measured by
the HumRRO Verbal Classification Test), were the differences among. the expertise
groups significani (F (2, 67) = 4.79, p < .05). Thus, of the nine psychological varisbles
studied, only one, Use of Concepts, was significantly related io the ability to detect
mines and boobytraps as defined by the three levels of detection expertise.

il s Saky 0l h e
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Table 7

Performance of Experise Groups by the Cognitive and
Personalit »+ Gimensions Measured

(3

HEx Ex - N-Ex -’;’

Dimension — - T . T
Measured N X | sp N X | so N x ! sp F df P

Field Independence- :
Dependence 2% 1284 631- 23 97 62 22 88 65 15 {267} NS Z
Rapid Decision 7

Making 25 418 8.9 23 36.2 1.3 22 411 118 22 {287 NS : A

Use of Corcepts 25 532 I3 23 463 114 22 440 124 48 267 < .05 ’:
Tolersnce of ;
Ambiguity 25 g8 3.2 233 8.7 28 21 85 23 01 {255 NS ‘
internalization of 2
Reward 25 8.1 4.3 23 8.2 28 21 8.3 480 0D (288 NS .‘?
Dpen vs. Closed ’ igi
Mindedness 25 40 08 2 38 08 2 40 07 10 {256 NS 2

Mechiavellianism 25 38 67 23 35 08 21 6 03 05 (268 NS

Manijest Anxiaty 25 124 12 23 135 1.0 21 1.3 66 05 {285) NS
Individual

Prominents 06 21 42 05 03 {2867 HS-




ABILITY, APTITUDE, AND INTEREST

A one-way analysis of variance was performed cn each of the ability, aptitude. and
interest test scores collected, with the between.subjects’ variable defined as the level of
detection expertise wnanifested by the enlisted subjects during their interviews {Table 8).
For each variable, none of the differeiices among the three expertise grovps was signif-
icant at a reliable leva]. These results suggest that none of the usual measures of a
soldier’s ability, aptitude, or interest are significantly related to his mine znd boobyirap
detection ability as defined by the three levels of detection expertise.

i ‘Wr'd‘u G onatics sy Andibid Sdada i A o

Table 8
Performance of Expertise Groups by ACB and GT Scores

HEx Ex NEx

50 fv}i’ so i £ | gt P

L N

i

Scores? N X sp N

ACB

Verbal 15 1115 161 6 008 2639 M 37 23t 18 243 NS
Arithmetic 18 185 B8 18 842 184 4 888 ° 2 06 243 NS
Shop Mechanics 1§ 1076 &5 16 1113 272 ¥ 39 159 08 243 NS
Pauern Analysis 16 16286 228 16 1005 195 4 1128 124 17 i NS
Ciarical Speed 15 146 8BS ¥ 1WE 275 4 134 183 02z 243 NS

Automotive
'nisrnstion 16 10098 154 % WLg 158 ¥ 115 174 GO 243 s

e A b S S b s g e

Bacycvieal
Agtrude i$ 10686 121 1 1006 15F 4 14 2m5 07 243 wS
Efectreniss
Iniurmation i€ 1038 161 16 815 218 14 934 228 04 743 NS

Ly

o

GT 17 183 W5 18 38 170 14 152y 280 083 245 NS

BACH. Army Classification Battery tects; GT, Genera! Technical {aptitude areal test,

A s Gt AN o o R S e B

CORRELATION ANAL'YSIS OF PREDICTOR VARIABLES

The fact that none of the predicior varialles discriminated between the groups as
constituted led to the suspicion that the process by which these groups had been formed
had been less than accurate. Consegquently, supplementiary analyses were undertaken to
determine whether the criterion of “expertness™ had been failacious.

A second member of the research staff, with substantial erverience in smallunit
vperetions, was asked to develop a set of criterla for judging expertness in mine and .
boobytrap detection. A numerical rating was assigned 10 each subject in the sample by .
applying these criteria to the interview data. These ratings were comrslated with those '
obtained from the application of the original criteria. (Both sets of criteria, together with
procedures for developing numerical ratings from them, are presenied in Appendix A.}
The resulting correlation was .78, which is highly significant, p < .001. Since these two
sets of numerical .atings were obtained independently, it was concluded that both
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classifications were based on essentially the same variables, and that the reliability of
original classification was satisfactorily high. Consequently, the two sets of numerical
ratings were combined, using a standard score precedure, to obtain a single criterion score
of higher reliability.

This resulting single score was then combined with each of the psychological and
ability, aptitude, and interest variables, with the result shown in Table 9. As can be seen,
the cohtained relationships were gquite weak. Only two relationships—one with Verbal
Classification and one with Pattern Analysis—were significant, and each only barely so.
The resuits of these analyses support the resuits of the preceding by-groups analyses,
suggesting that there were essentially no reiztionships between the predictor varizbles
selected for study and boobyirap detection expertise.

Table 8

Correlation of Psychological and Ability, Aptitude, and Interest
Variatles With Combined Criterion of Detecticn Expertise

Prychoioging! Ability, Astitude, =rd lnterest
Yasiables B 1 Yesiables 4 -4
Field independence-Dependence ACB Verbal 12 &4
{eFT} 08 88 lach Arithmesic -01 44
on T 3 P n .
Use of Concepts (VCT) 257 BB {AcB Pattern Anziysis -3 a4
§ tzsitu AT. P -
Tolerance of Ambiguity IAT-20 ACB Ciericat Saeed -07 44
Scais} 04 67 i k ) .
— ACE Automaiive Infornzstion -2 44
internalization-Externalization O £ 8t et Ao 01 "
{i-E Scate) & g7 ACB Mecharicat Aptitude R}
. Fix e $ ¥, H —
G?eﬁ vs. Closed Mindecness ACB Eizctronics Infosmation G3 &4
{Dogmatism Scatel o7 §7  iGeneraf Tochnics! Scaore 05 47
Xanifast Anxiety {Anscale} .37 87
Machievellianism .14 67
iadividuz ®rominence 1P Seate; . 20 87

2 < o5

TECHNIQUES AND TACTICS EMPLOYED

fign

During the inierviews, subjecis were questioned on the deteclion technigues
emploved and the tactics tha. would be used when mines and bocoyiraps were encoun-

tered. This information provided ihe data fese from which avswers io 2 number of
gquestions posed hy MERDC were formulated. Answers fo specific questions were hased

]

on daia summaries from sublects who appearsd to possess the level of experlise requared
for a knowledgeabie reply. Since it was also desired that the mplications of the daw
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DETECTION TECHNIQUES USED BY THE HIGHLY EXPERT

Since “he soldiers classified as Highly Expert {HEx) were considered the most
proficient mine and hoobytrap detectors, therr answere were used to develop the descrip-
tion of the dewection technigues typically employed. The responses ol these subiects for
each topic aze summarized in Tebles 10 through 16 and desaribed in the {ollowing
paragraphs.

The types of mines and boobvtraps detected by the HEx are lisied in Table 16. It
should be noted that grenade bosbytraps, U.S. ordnance Claymore mines, BLU.3 (CBU).
82mm Chicom mortar rounds, 25-30 1b. wrapped packages, and cartridge traps accounted
for an average of 80.4% of the mine and boobytrap devices found by these subjects.

The types of initiating means detected by the HEx are presented in Table il
Trip-wite-activated and command-detonated devices were detected by at least 7%%. In
-terms of the medizn number found, trip-wire-activated devices were encountered most
frequently.

The various means used io defect mines and boobyiraps are listed in Teable 12.
Visual means were used most frequently (58.5%). followed by use of a dog, tcuch, actual
contact, and use of a mine defecteor. A large percentage of individuals {56%) reporied
fhat making actusl contact (hitting by an e¢lement of their unit) was the means of
detection 7.3% of the time.

The visual search procedures used 1o deiect mines and boobytraps are listed in
Table 13. The primary procedure used {48% of subjects! was to look out zlong the
direction of movement to get a general view of the ares and then gradually observe back
into the area in front of the individual along this same direction. A secondary sezreh
procedure used by the largest percentage of the subjects (43%) was to look to both
flanks during the search.

The frequency with which the men reporied observing indications of the presence of
a mine or boobyirap which, upon investigation, proved tec be false is “hown in Table 14.
Sixty-four pevcent indicated that visual “false alarms” were experienced either fairly
often or frequently.

Eighty-four pereent of the subjects indicated that they were &ither confident of very
confident of their ability to detect mines or boobytraps while moving at their unit’s
normal rate of speed {Table 15).

The means used to detect mines and boobyiraps piscac under water are listed in
Table 16. Of those who reported that mines could be desected under water (20% of the
HEzx}, the highest proporticn {50%) beiicved that a mine detector was the most effective
means of detection. However, 60% of the subjects either had no experience in detecting
devices placed under water cr did not think they could be detscted.

A=

TACTICS USED BY THE HIGHLY EXPERT WHEN MINES AND
BOOBYTRAPS ARE ENCOUNTERED

In addition tc the basic problem of defecting mines and boobylraps, unils must
uently make changes in their taci.os when these devices are encountered. Detection
ilities, therefore, continue io influence the iype of tactics employed. Data from the
etectors rated as highly expert were used to provide the iest available infcrmation
oncefning the taclics {ypically employed in such situations. Their responges for each
tonic are summmarized in Tables 17-20 and described in the following paragraphs.

[

£
Cﬂ‘“.

:

O3

wd

>

1Y

T 2 e S S TR ey e R s Sh G Sam SEmter Th

s e

PRATRTA

LRTS LINTAPTS a1} §

\




TR T, S TR T AT

T (T

0

Eg;
;%t
E
E
E

iy

Teble 10

Devices Detectad by the Highlvy Expart, and Mean
Percant of All Duvices Found, by Typs

Type of Device

S ——

Percent of HEX
Reportirg Finding
Esch De ez {(N=25)

Meax Poresnt of

All Devices Found

Grenads Boobytrap

U.S. Ordnance {Mortar/Artille: ¢

Rouwxis/AF Bombs)
C!aysm#e Minas
BLU-3 (CBY)

82mn: Chicom Mortar Rounds
Wrapped Packags (25-201b.)
Cartridge Trap

Standard Meta$ Pressure Mine
Round Chitom-Type Minzs
M1A1 Mine {U.5. & Chicom)
Miraswem Metal Pressure Mine
Bouncing Betty

River Mine

M72 Law

95

RELKES 8L 3

muw@%

373

200
9.7
78
8.3
4.8
4.7
38
1.7

1.4
2
1.3

4

Table 11

Percent of the Highly Expert Who Detected Each of
Five Initiating Means. and the Madian Number of
Dstected Devices Uising Each Means

initigting Means

Percent of HEx
Derecting Each
Meane IN=25)

hadizn Nutaper o
thing Exch Mean.

Trip Wire

Command Detonated
Standard Metal Pressure
Minimum Metal Pressure
Tilt Rod

&3 8N 8
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Table 12

Percent of the Highly Expert Who Reportad
Using Each of Five Msans of Datection o
Find Conceded Devices, and Median
Parcent of Time Each Method Was Used

i R R R

Percent of HEx Mepdisn Porcent
- Rsporting Utilizstion of Time Mean
Meoans of Getestion iN=25}) Yinms Umd
3
g . Visual 96 63.5
, Actuat Contact With 2 Device 56 73
% Tactuat (Toueh) 3¢ 121
% Use of a Trained Dog 28 155
% Use of 2 Mine Detector 0 56
%
Table 13
Visual Search Procedures Used by the Highty Expert
Fercent of HEx Who
Renortad Using Esch
Vsuxd Search Procedure Prooechae IN=25)
Primary

Look out siong the dirsttion of movement and then
icok back m song this divection

Look along the dirsction of mowsment
Sweeping back and forth, scan the zres immediately

g

3 forward of the unit’s nosition
Look out slong the direction of movement, starting
with the ares dicactly forward of U onils nosition
Sscondary
Lok to both flanks {right and Isfy)
Look in trees for snipers
Look under the brush

No secondary procedurs reporsd used

4%
24

12

46
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Tabie 15

Percant. of the Highly Expart Who
Repcotesd Experiencing Each of
ffour False Alam Rates

Percen, of HEx
Fulse Alicrn Rare Aate (N=Z5}

Never 8
Seldom ) 28
Fairty Often 48
Frequently 15

Table 15

Percent of the Highly Expert Who
Reported Specified Lavels of
Confidence in Ability to Detect While
Moving at Unit’s Nonmal Speed

Pereee of NEx
Riaportng Esch Leve!
H=25}

Lewe! of
Confidencs

| I———

Not Confidens 16
Corsiden: 52
Very Confideat 3z

Tebie 16

Percent of the Highly Expert Who Reportad

Using Each of Five Means of Detection to
Locste Davices tinder Wster

—

Parcert Uniption by

HEx Beporting Lt
Kens of Detection #4=10}

Use of a guteciion devica 53
Tactusi mesns 40
Use of 2 stick 10 probs 33
Vil maans 30
Use of signs in the mud 0

351 the totz! HEx groups, 35°% hag not had any experierce in
detacting devices pisoed under nater and 24% Jif not think thet devions
placed under gyater could be Zettoad
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Tabie 17
Noimat andt Maximum Distances,
andd Maximum Practical Spasds, for Detection
of Concaa'ed Mines ant Boobviraps

¥ isitity Rate of Jetaction n Madsan®

Detaction Distance
3000 Noma! {Average) 24 82 merers
o ximum ) 25 Io.6meters
Maximun Practica! Speed
N¢: M/BTs Detecied 24 900 meiersihr.

M. BTs Probabie 24 500 metersihz.
P 'BTs Detected Z4 421 meters/hr.

Deteciion Distance
Linited Mormal {Average) 24 5.5 meters
Maximum 25 6.9 meters

Myximum Practice! Speed
No M/8Ts Detected 24 7 metersine.
N/BTs Probable 24 451 metersfir,
#/BTs Detected 24 228 metersinr.

Frhe distance estimates on shich these mediyes are besed e
from 28 HEx infgnny pad ArnorMechrured subiscst. The wpesd
sgrimmatry wire Drovided by 24 HEx Infeorry Subiscrs (there vare 10
HEx Enginesr subizenl,
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Table 18

WL U

Actions Recommended by the Hignly Txpert

i Two Combat Situations

i l]w'

Pl i

Bemoenenios tin
Action?
=25

g

ot st o Al by enmtelfetan i

T ————

e

=4 Ur it ordered 1o advance through
E & 22 where mines/boohytreps =¢
= Ripected; 10 entmy 5igns chserved.

Exercize special care in moving
Heduce speed

Continue advancing.

R an

Request additiona! assntance
Unit ordered 10 advance through
= xea where s$igns strongly indicste
E presere of minss/boobyiraps;
ensmy activity possible,

Alerz urét stop and iogk
{more carefully

oy
in

Report and continus 10 move
Arempt positive identification
Azport 2nd wait for orders 18
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Table 19

Percenit of the Highly Expert Recommending Modificstions in
Visual Sasrch Technicues in Unusually Hazardous Conditions

Unit orGered to artvorae trough area Moz by short rushes, careiully

suzpectad of contzining minss/bocbyirsss examining the aes between moves 40

when urxier enetny e, Wove facter 24
Be more cweelul In chwrving 23

Ba less carefud | Obetiving 12 H

Attempt 10 cizar the 2rea with i

wemons fze g .

movement 4 H

Same situation, when vizal sserching Moz by an siternate route 53
the mire and bookyirsp theeat 3 -
s&.ﬁ%&ﬁ%a@mwmmp@m,ﬁm@ﬁxmm ire 8 N

Tabie 20 :

Effect of Manzuvering Arcund Detected or ] :
Suspecied Mines/Boobytraps on Four Cpuration Factors

sdneodusifaSinradiani b

iﬁﬁmﬁarg

Bndveerr oo L3 TERE MOTE then DNe FEIDOMIE DEr SRATECA, 25 DUOIIGRT o 3
0 mees e 100N,

3

Percent of HEx Indicsting | ' £

Meneuwering Wookd Affact % Misen Exent : %

Operation Facior Atfectss Cowerption § 1 Facto Vs %
oy Marpuwersy N5} i Aftenced z %

Tirne iost 88 13 Winutes lost .
Effactivensss of urdt weapoas : 2
Ere 72 42% oduction - %
UniTs vulrershility t© anemy - =
Lonit"s speed 5 = %
= |
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The cifference in the average and maximum distances s which ggns of mines and
boobytaps mey be detected {?&ﬁei?;ka@m‘g@wvﬁ_@f{zﬁg=§é
meters avg., 25.6 meters msx.} than when visibi¥iy is limited {imdn = 5.9 melos avg, 63
meiers max.) Ale, ihe maximes mie of movement considered praciicsl when
attempling fc dvieri mines and boooylzaps decrensed 25 the iiEeiibood of encounterng
these devices Exvessed. As onuid be expected, the maximum practical speed was glwars
greater in good visibilty than in Himied visibility for a simiar condition of mine and
boobytrap likelihood.
sre reported in Table 18 In a stuston wheve no signs of the enemy have been observed,
and an advance through an area that is suspactied of containing mine< and boobytraps has
been” onderedd, the actions recommended by meost of the highly expent were fo exercise
special care in moving {64%) and 0 reduce asd {60%). In a situation where an agvance
nas been ordered through an area where Sgne = agly indicate the presence of mines and
bocbytreps and enemy contact is possfble, the aciions recommended by most wese Io
aler? the unit, stop and ook more carefully {68%)], and report snd conlinue (0 mode
{44%).

Tebie ;%m;z&zzzmn where enemy Te (small arms, mortar} & being receved
@ﬁﬂﬁe&&mkﬁw@ﬁ@mm&a@s&@gm@és containing
mines snd boobyiveps. The modification of vizual +earch procedures suggested mosd often
%mmm&%m:@m&am@s@&é%m%@ﬁsﬁ&
in the event visuz! sezrching became mmpractical becanse of enemy fire, for example. Most
szbjects {63%) preforrad o move b an Elemnsie route, with the next choice being to
move on through the srez rapidly, disregarding the mine and boobyirap threat (33%).

Wher s unitl encounlers an ayez where mines and boobyiraps are suspected or
detected, they frequently atlemp? to meneuver around it Table 20 Hsts the effect of ths
m;&%ma&"sﬁmi& } fedt that some Eme would be
lost due to the need 1o mencuver. A reduction in the unit’s mte of moveizent of 6%
boobytraps, 72% felt that their unit’s firspuwer wes reduced; the reduction was esiimated
st 42% (median). Fifty-two percent indicaied thst the unil’s vainerability fo enemy fire
would not be reduced =5 & consequence of manswvering. For thoge subiects who =i
vulnerability would be reduced (483}, the median percent of ssttmated reduction was 26%.

RHON-VISUAL MEANS OF DETECTION

As npoted in Table 12, most maes 2nd boobrirers were detected sisuaily and
relatively few were detected using factus] means {senre of touch). Howerer, snce there
are cther means that might logically be used 1o 2iert 2n indivigusl {o the presence of
mines and boobylraps, subjects wers asked whether ihey were over aeried by these
mesans—smell, hearing, allergic vsaciion. and special feelings (smolional reaction).

The responses of the HEx 3nd Ex subjecis, as lisied in Tadle 21, indicate ithat the
oaly means used by a high. proportion of the subjects was ithe “special fesling™ which
seemned to warn them of Janger. This specia fecling was experienced by the subjects 187
Hmes (medianl; subsequent events confinead the walidity of the waming provided by the
*sgrecial Jeeling™ 65.5% of the Hime {medion},
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FACTORS AFFECTING DETECTION PERFORMANCE

Qi

j

Many factors influtnee an individual's ability io detect mines zrd boohyiraps. To
ostablish the relative importance of these factors, HEx and Ex personng were asked b0
identify those they felt had a mgnificant effect on delection capshiiies The faciors
consigered incduded = effects of {2} variaiions in the tarpel and environment; {bl enemny
{d) fatipue, and heaith delerioration. The responses are summarized in Table 22
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Tasle 22

E Relative Importence of Factors Affecting
Expesis’ Detection Periormance 3
| Percoms ot HExand Ex | ’
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Aiog whiects felf that veristions in carnouflsge. vegetaiion, color, and sofl provided
Common enemy errors hat provided delection oiyues ware repotled Ly most subjecis
23 being enemy Samning s put up fo safegussd their prople. fdhwme 0 renew
cemmouflage, conlinual use of the samne lechnigues. These same errors, afong with hade
quate camoufisge, dishicbed vegetation, and Jdisturhed soil, helped detection effons 2

that meZe delection Giffic

percentags of the time

ihe enemy, the

enemy s skill in o2 cient time 10 ook varefully.
0 assess otk pebilities, HEx =nd Ex subjects
were @sked what in health: =ould hawe on thehr
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{eg, 2 bad coid, digrbea) wouid zffect fhelr deleciion abslity. They

of reduction in deiection zhility due %o heslik problems

EFFECT OF QTHER COMBATY ACTIVITIES:

s SR e 3

directly or iIndirecily $o the counisming of the mibne o3 bBoobelrup threti. These actiities
inciude the fumnishing of intelligen~e on the mine and boobylrep sihuatien pricr to &t
operztion, the iype 5f rotte used by 2 unit 1o move through a1 ares, the meriing of
devices when they are located, and the we of noOh-visia! deteclion metbods. Since all
sabjecis ave used io report o5 these iopics. The renornse: erc summarized In Tables 23

Subdjects were ashed what {vpe of inlellizence on mines and boobyiraps was received
prior {0 an operatian and whether i was adequate. information most Seguently received,
as noted in Table 23, was on receni snemy a2ctivily in the 2a and an the tvpes of mines
and boobyiraps mogt Lkely to be emcountered. Most of the suhieciz {739 ndicaled that
the. intellicence provided was adeguate. Those who did no! consicer it adeguefe wanted

¥

about the operstions! area: and datz on the iocstion of friendly mines.

Fith 3 to methods of moving through an zmea, subdccts wore asked whethor
iheir units fraveled in divections that were Zgesg, straighi-lne, or circuitous {Table 24} A
Zigzag route was mmed by most sublects {74.5%), and was also usad 2 Ligh percentage
£77.4) of the tim= by those emploving this method. These results indicate that the units
attempted io vary their direction of movement freguenily ic prevent the snowmy from

Asked whether thelr movement ihrough an orez was based on seleciing routes they
r routes thought to be free of mines snd boobyirars while the romainder said they put
z ronte froe of devices said they also continued to seaxch somewhal while moving.

The methods used 10 maek the locsiion of mines and boobviraps when they wete
and {ype of device io the nexi higher headguarters angd clesrly mark the ares sround the
item’s location. However, 35 of the 78 subjects nierviewsd indicafed thet they would
prefer 10 neutralize the device by exploding it in place. individuals operating on long-
ranps reconnaissance-ivpe missions genaEly ¢id nol want fo mark or explode thy device
as thes¢ actions might reves! iheir presence. and ususlly reporied the locetion of the

Table 26 lisis the visua! detection sitermatives preflered by Infentry, Mechanized!
St Wianitry subjecis renked dogs first, Iollowed by 2z small light mine delector {which
off-road ghustions). Mechanized/Armor and Engineer stbiects preferred 3 mine detector
with dogs being their scoond chotve. These choices @e reasonable In view of the methel
of operalion of the different ojgmnmniions and iheir degree of famibisity with the
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Tsbhle 26
Alternatives to Visual Detection Ranked First

Percent Ranking
] Each Alternative
Unit itarnatives i First

i

infantry [(N=5G} Dogs 28
Srnatl light mine dstector 1
No alternative madhod
Light stick
No response .

Mechanized/Armor {(N=10}  Mine detector
Doas
No response

Engineer (N=8) Mine detector
Dogs
Heavy roller

(NI S TS TS SV B S PR I

OFF-ROAD OPERATIONS

When moving off the yoad in tferrain that provides opportunities for concealment,
there is always the threat of being ambushed, running into minses or boobytraps, receiving
lony, cange fire, or other dangers. Subjzcts were asked to rank these problenis in terms of
their importancr, and to explain why they considered their number-one problem the
majo. threat.

As noted in Table 27, Infantry HEx and Ex subjects listed ambushes as their most
important problem, primarily due to the surprise element possible in areas providing
concealment and the likelihood that the enemy would employ an ambush in this type of
area. Boobytraps were ranked next in iraportance, being harder to detect in off.road
operations and being a major threat in this type of operation with their use highly
probable.

Table 27

Oft-Road Operations Probiems
Ranked Mest Important by
Expert infantry Subjects

i Percent of HEx 2d Ex
é Ranking Probiem Asost
i
i

Imporiant
Probiem (=24}
Ambushas 48
Boobytraps 34
Long-range fire 13
Detection by enemy 5
Mines 0
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Mechanized/Armor and Engineer HEx and Ex subjects reported that mines (N = 2)
and ambushes {N = 2) were their most important off-road problems. The importance of
mines was said tc be due to the difficulty of detection in the fype of area found in
off-road operations, the surprise factor, and their being the greatest threat in these areas.
Ambushes were considered an important problem because they were easy %o set up in
this type of area and harder to detect.

Considering the inf~rmation provided by the Infantry and Mechanized/Armor and
Engineer interviews, it is clear that the three most important problems faced by soldiers
in off-road operations are (a) ambushes, (b) boobytraps, and {c} mines. The major reason
these items are probiems is the concealment provided by off-road aress.

SPECIAL AIDS AND EQUIPMENT

Infantry HEx and Ex soldiers were asked to rank in order of anticipated value the
type of items that would help them to improve or speed up visual detection. As noted in
Table 28, the aids they thought would heip most in providing detection assistance were
dogs and a small, light mine detector.

] Table 28
Detection Aids Infantry Experts Consider Most Vaiuable

Frequency of
Ranking as
Weost Vstuabie®
Dezection Aud (=44}
Deogs 18
Smail iight mine detectors 11
Vision assistance device 7
Advanced training 5
Small probing stick H

3Fowm HEx and Ex subjects indicated thit no 213t wouig improve or -
speed up visusi detecton.

3

The only aid that the Mechanized/Armor and Engineer HEx and Ex subjecis felt
would provide valuable assistance in speeding up or improving visual detection was the
use of dogs. Thus dogs were the one aid that Infantry, Mechanized/Armor, and Engineer
respondents agrzeu on as being some help in this area.

The HEx and Ex subjects were asked to recommend the type of personal equipment
that could be used to improve the conditions under which visual detection is performed,.
Thirty-one of these subjects indicated what kinds of personal equipment couid be vsed to
improve the conditions for visual detection. As noted in Table 29, snecizl {ootwea: and
body armor were suygested most frequently, follo'ved by lighter and smaller equipment
and a rod for probing.
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Tabie 29

Equipmen® Suggested to Improve
Visual Detection Conditions

JRTY AT ROV UR R ASE T DNIFAVOTTERNPL B L BTV FIotts T 110 s LY

Poresat of HEx and
Ex Fesponding Yého
Suggested ltem®
Equipment {N=31}

Special footwear 19
Body arrnor 19 .
Lighter, smaller equipment 13 ;
A probe rod 13 ;
Spectacies 3
Improven clothing 3

3subjects could make more than one responze,

VEHICULAR OPERATIONS

2y tiobtoitgttread Fa bl s waon b weceib

in order to studv the effect of mines and boobytraps on vehicular operations, the
10 Mechenized/ Armor subjecis were questioned about visual obssyvetion from a vekicle,
communications between visual cbservers and the drive-, the directing of evasive action
by the vehicie, and the vehicle speed considered practical while attempting to detect
mines and boobyiraps.

Six of the subjects had acted as the commander of a tank, armored personnel
carrier. or a jeep, while the others were members of a vehicle crew. In answer to the
guestion of who, other than the driver, aitempled to visually detect mines and booby-
traps, suhjects reported thai vehicle commanders (N =9), other crew members {N = %),
and observers walking in front of the vehicle (N = 2) also performed this task.

Respondents frequently said that while vehicle commanders did observe for mines
and boobytraps, much of their atteniion was directed to tactical matters with specific
detection functions being performed by other members of the crew. However, all crew
members generally had areas of observation respensibility while moving. The techniqus »f
placing an observer on the forward siope of an armored vehicle far detection purposes
was nol used by any of the respondents.

_ On methods of communicating with the driver, the visual observer usuvally used radio
{intercom N =8}, foliowed by voive (N =4}, hand-and-arm signal (N = 3), and touch
{zv = 2). Direct communication from a crew membar to the driver was {he communication
procedure used most frequently (N = 7), followed by visual obsesver through a superior
to the driver {N = 2}, non-crew member through a crew member (N = 1), and non-crew
member direct to the driver.

Five respondenis feli that the individual who detected (he danger should direct
evasive action by th: venicle to avoid mines and boobytraps. Four thought the vehicle
commuander should direct the ewvusive action (one individual did not answer this questicn).

The medan practical vehicle speeds for effective mine and boobyirap detection as a 2
function of Hsibility and likelihood of encoun.ering a mine and boobytrap are presented
in Table 30. In general, for a given level of visibility, as the likelihood of mines and
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heobytraps increased, the median practical speed indicated by the subjects decreased.
Also, for sll levels of mine and boobytrap likelihood, as the level of visibility decreased

the median spzed decreased.

Tabie 30

Median Practical Vehicle Speeds for
Detecting Mines and Boobytraps in Combat

No M/BTs Detectzg S47ETs Probable M/5Ts Detesteg
Visinility ™ Mz, | mon N sadn.
Good 10 12 I mph g 4.6 mph 1C 389 mph
Limited 10 73 mph 8 30 mph 10 30 mpeh

Theze results parallel the results from the Infaniry and Enginéer subjects. The only
difference is that vehicle speeds, as expected, tended to be somewhat faster than walking
speeds. However, both groups of subjects obviously take the position that as visibility
becomes more limited and the likeithood of mine and boobyiraps increases, speed should

decrease,

EFFECT OF METALLIC AND OTHER DEBRIS

Al Engireer subiects (N = 9) indicated tha: metallic debris and other objects {rocks,
litter, signs tc alert locals, etc.) hindered their detection efforis when using a mine
detector. As noted in Table 3%, eight of the subjects reported they were hindered either
fairly often or frequently. These results indicate that this type of debris presenis u

significart prohiem for Engineer sweep teams.

Table 31

Rates of Hindrance Due to Debris,
As Reported by Engineer Subjacts

H
i Fiequsncy
Rate of i Reported
Hidranse | =g}
Naver HH
Ssidom 1
Fairly Often 3
Frequemtly 5
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COMMENTS AND RECOMMENDATICONS OF SUBJECTS 4

On being asked for additional comments and recommendations concerning mine and %
3 hoobyirap deiection, subjects provided suggestions in the areas of selection, training, and d
equipment, as well as a number of miscelianeous cornments. z
Point Men, It was suggested that point men be selected by (a) using men who e
= volunteer for this duty, {b) using mer. picked by ‘he sqguad leader, (¢} using men who are %
& small, and {d) using men who can stand the stresc of combat. g
% Training. It was said that training shou!d (a)be more realistic, (b) not include %
3 “scare” aspects, (c}include iracker-type training, (d)have updated publications, 2
3 .ej provide training to produce detection speciaiists, {f) inciude deiection, from a moving g
E vehicie, for mounted personnel, and {g) atternpt to ensure that men use in the field what g;;
E : they hdve been taught. - 3
4 Equipment. It was suggested that {a) point men be provided smaller and lighter z
E’g weapons, {b) new development be undertaken to provide a small detector for each man - %
= and a detection device to be placed on the front of vehicies, and {c) follow-12p action he =
3 taken to insure that new developments reach the men in the field. ;T %
= Miscellaneous. The diverse comments included the follcwing: (3) Mines and bosby- ’ 2
= traps can be avoided by going through the worst terrain, (L) in certain areas, such as the g
B highlands, hoobytraps are easy fo detect, (c)dogs should be kept out ahead of an Z
E advancing column, (d) tracker teams could be used to detect mines and boobytraps, (e} a E|
E machinegunner should be placed behind the point man, and (f) the danger from mines 5
3 and beobytraps should be constantly emphasized. 3
é A high percentage of the subjects questioned felt that it was possible to select 5
E individuals who had the poteniial of becoming effective mine and boobytrap detectors. A =
B high percentage also said that it was possible tu train individuals to become effective ¥
E mine and bocbyirap detectors. g
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Chapter 4
DISCUSSION

INDIVIDUAL CHARACTERISTICS AND DETECTION EXPERTISE

Background. information, psychological characteristics, ability, aptitude, and interest
were the subject variebles examined i this research. In general, no relationship was found
to exist between detection expertise and any of these variables.

With the exception of the dimensions measured by the HumRRO Verbal Classifica-
tion Test and the ACB Pattern Analysic Test, none of the hackground, psychological,
ability, aptitude. and interest variables studied were significantly related to detection
expertise.

The failure tc find a sizable number of relationships between mine and boobytrap
detection expertise, as measured in this study, and the various predicior variables selected
for study suggests either or both of the foliowing conclusions: {a) the wrong predictor
variables were selecied for study; {b) there is no general aptitude for learning the mine
and boobytrap detection task.

It is difficult o accept the poscibility that the second alternative is correct. At least
on the surface, it would appear that motivation should be a strong predictor of ability in
this task. However, twe coencealed measures of motivation were included in the present
predictors, with no success. The strong suggestion is that alternate approaches to measur-
ing the predictor variables, or the ability to learn the mine and boobytrap detection task,
or both, may be required.

The f&nding that performance on the HumRRQO Verbma! (lassification Test (a
cognitive measure} and performance on the ACB Pattermn Analysis Test {2 spatial ability
measure} were significantly and positively relsted to detection expertise 5 not readily
explainable. One possibility is that these significant relationekips occurred by chance.
However, further study will be pecessary to distrier vhat factor or factors (if any)
mediate these relationships with detection expertisi. .

The practical impact of thesz results is that delectiun experiise probably is an
acquired skill rather than an eptitude-oriented skill. As a consequence, future research
into this area should be orierted toward determining the critical knowledge and skills
required for the successful performance of detection tasks. Further. if it is true that
detection expertise is an acquired skill, it is likely that proficient detectors can be
identified on the bsasis of experience-oriented data. To determine what would be the bost
experience-oriented datx to use for this purpose will require wdiditional research.

TACTICS AND TECHNIQUES RELATED TO
MINE AND BOOBYTRAP DETECTION

Organizations furnishing subjects for this study weze very cooperative, and appeared
to make a conscientious effort io provide appropiiate personnel. The subjects ranged
from the highly proficient acknowledged expert to individuals with a limited knowledge
of mine and boobytirup detection problems.




All subjects were extremely helpful in providing answers in all areas to the best of
their ability. As noted previously, informaticn from the most knowledgeable sources was
used {o provide a data base for answering questions posed by MERDC. These data were
alsc used to provide insight into the tactics and techniques related to mine and buoby-
trap ée&c&im problems. a discussion of which follows.

Types of Devices Detecied. Eight classes of mines and beobytraps accouated for just
over 9% of the devices detected by the HEx subjects. The majority of the devices
deieczeﬂ were the type found most frequently on Infaniry operations. grenade booby-

L8, ordnance, and Claymore mines. Since most of the subjects responding were
infantrf. iis high percentage is understandable.

Leteciion Means. As expectied, & very high percentage of devices were detected by
visual mesns. This would seem t¢ indicaie a need to emphasize additional training in
visual detection {0 incresse the polential of what is currenily our most effective detection
means. The use of dogs is another means thai appears to be highly regarded.

Visual Search Probiem. Most subjecis’ visual sesrch methods appeared o be based
on the provedure of looking forward initially to defect any signs of the enemy or cbvicus
devices, since they had to be alert for an ambush as well s mines and boobytraps. They
would ihen look more closely in fron: of them i the direction of movement fs.r signs of
mines and boobytraps. This provedure was continually repeated, but always with the idea
of searching for the enemy as well as mines and >oobytraps.

False Indicators. False indications of mines and boobyiraps were usually said to be
warning signs put up by the enemy, litter of some type, soil disturbances, or similar
items. Although this resulted in lost iime. subjects felt the indications had io be
investigated,

Detection Ability Confidence. The high degree of confidence
ability exprossed by HEX subjects was
experience in this area

Underwater Mines. Most of the subjecis appedred (o have had lithe experience and
na iraming in delecting mines placed underwater In view of the poasible use of mines in
fords. rice paddies. flooded areas, and so forth, traung in this area propabiy deservas
sorme atiention,

Detecticn Distances. The great difference in the distances {hoth averzge and
maxmmum} at which the signs of mines and ne:;u.‘vtrap: were said w be detected in good
as compared o limited visibitity was probably due to the occasional opportunity to see

an obvious sign at a distance m good a’%.’:ié;fs{ This, of course, was not possible in
iimited visihality.

Ceaution at Approach. The reduciion in 31?: rate of movement as the likelthood of
encounterng m.ﬁe\ and bochviraps ; ased probably reflects respect for this threat and
the need for iime to look more carefully. This egu.remeni for additicnal caution is also
apparent in recommendations for the same iype of acticns in lactical situations where
mines and hoobytraps are suspected in aress 2 unit must move through.

Advance in Suspivious Area. When orderad 1o advance through an azrea suspected of
containing mines and boobyirass while recsiving fire from the enemy. the subjects
indicated there was a requiremant 1o move rapidly {0 get out of the enemy fire, as well
as the nesed lo exercise care in moving in order 1o avoid devices in the area. TT

The decision
move by shor! rushes. carefully examnning the area between inoves, repre-
npromise

sojution. The pr érs:iaifp of most subjects in this same situstion for
alternate route when visus ching became impractical probably indicates

hiz, when conditions prevented them from

in their detection
probably the result of considerable successful
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and reduction of ficepower and speed, only 48% felt that the unit's vulncrabihiy o
enemy fire was reduced. This result appeared to reflect their roet.i Vietnam expevence,
where they ciaimed to have frequently encouniered planned eneray :re while atiempting
to avoid these areas.

Olfactory or Auditory Mesns. Approximnately 29% of the subjects who said they
were aleried fo the presence of mines and boobytraps by olfactery or suditory means
usuzlly explained that this was due to smelling or hearing the enemy, not the devices.
Discussion with the subjects also indicated that the number of times a “speciai feeling”
which seemed 1o warn of danger ~as experienced was rolatively low compared to their
frequent exposure. The “special fesling” ususlly caused them to search an area more
carefully, which then ofien resulted i+ dsteciing 2 source of danger.

Vgriations Providing Clues. The subiects’ answers on variations thal provided clues to
detection of mines and boobyiraps war Fighly influenced by conditiens in their arez of
operations, such as weather, terrzin, snemy. This was generally true of snemy errors that
assisted in detection and factors that adversely affected detection. The type of enemy in
the area was szid ic be particularly importan.

Fatigue/Health’s Effect oo Detection. The high percentage of subjects who said
fatigue and detericration in health “ould have an adverse effect on their deteciion ability
indicates a reguirement for planning for aveidance of these conditions Subiects often
said they would not normally put men with heaith problems on the point. However, they
admiited they frequentiy had to perform this type of duty while fatigued.

Intelligence. While most subjects sald i:at the intelligence on the mine and booby-
trap situation wrs adequaie, they often expressed z desire for overall improvement in
collection and sdssersination of information in this area.

Route Sdiection. In addition to using a Zigzag direction of movement, most subjects
said they stayed off the ifrails in order to prevent the enemy from setting up devices or
ambushes along their anticipated route. Routes selecied for their anticinated freedom
from omunes and boobyitraps were usually through heavily vegetated areas, Probably
becauwse of the frequent requirement to move through this type of area, subjects said they
used the file formation most often.

Marking/Disposing of Mines. The method of marling or dispos ng of mines appeared
0 depend somewhat on the type of operation invclved. Where possible, many conven-
tional units preferred to explede them in place rather than mark and Jeave them. Units
trying 106 conceal their presence ofien did not wani to mark or explode them; but would

ecord their location for & later report.

Aliemnative Detection Metkods. Infantry subjects indicated thac dogs and a small,
ight mine deiector were their choices 10 serve as altemate detection methods rather than
reiving on visual detection. slthough ithey had indicated confidence in their visial
delection ability. Further discussion indicated thiat the subjects wanted these methods as
susploments rather than substituies for visual detection.
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Appendix A

CRITERIA FOR JUDGING EXPERTISE iN
MINE AND BOOBYTRAP DETECTION

‘The initial division of subiccts into categeries of mine and boobyirap detection :
expertise was accomplished b*.e the HumRRO interviewer, who had considerable combat :
expericnce in smatl-unit operations, He used basic criteria obtained fror ihe background i
guestionnaire and information deduced from the individual’s interview o obtain a2 numeri- :
cal rating. :

The second evaluation of the subjscis was conducted by another HumRRO slaff mem- ES
ber with about equal experience in small-unit operations. This evaluation also cﬁ..s.éﬁeé :
critenia nbiained from the background questionnaire and informauon from the intervie
tobtained by listening to the taperecorded conversation between interviewer and ;Q}gs.*_- B

The methods used by ¢+ evaluators fo -rtermine the numerical rating and rela- 3
tive deteciion experiise of subjects are described pelow.

FACTORS CONSIDERED AND STORINGSYSTEM USED BY THE
INITIAL EVALUATOR

o
’

A. Special Mine and Boobytrap Training Points <

{1} Some additional training 2 :

(2 Extensive additional wraining 4

B. Time in Service Points

02 Years 2 E

2.4 Years 3

4% Years 3 i

Over § Years ]

C. Time in Combet Points :_

1-12 Months 4

13-24 Months 8 :

5 25-36 Months 7 :

3 37-48 Months 8 R

4 Over 43 Monins S =

- . Type of Combat Duty Foinis %

{1} Infanuy point men 8 i

= iZ} Some as Infantry point man 3 - =z
= {31 Iafaniy NCO 4
E {4} Armor crewnai 4
{5} Engneer sweep team 4
3 i5;  Engineer NCO 3
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E. Type of Operation %

Points Per Percent of Time {Max 7) o *%i

80160 6079 $9359  20-39 4

%

Search & Destroy. Combat =

: & Recon Patrols 7 6 5 4 é
3 Road Ciearing 4 3 2 1 E
Pacification 4 3 2 1 g

Other: Combat related b 1 :%

Noncombet related G G 2

E

F. Number and Type of Mines and Boobytraps Detected E

{1y Number Poinis 2y Types Points E

150 2 15 2 3

51100 3 6-10 3 ) z2

101-130 4 11-14 4 E

Over 150 5 Over 14 5 %

G.  Encowledge Demonstrated During iaterview 2

'l
g
=
7

_ Outstanding

23
Exceilent is
Geod 10
Fair 5
Poor o

i
o

. FACTORS CONSI:DERED AND SCORING SYSTEM USED BY
THE SECOND EVALUATOR

-

'mmwmammmmmmwmmmmmmmm

A. Toial Army Service

TP T e S SR R R TR R
TSR R TR BT T ST A

%g
E
A
ess More Criteron 2
Than 2 . Than 8 Kaw  Adistment Adjusted

Years 24 $-5 58 Years Score Factor Score :
i i 2 3 4 5 E
E Scale %
3 =
Using the scals shown above, assign %
the appropriats raw score, -5, best %
describing the subject’s wiad length =
of Armyservice ............. < i = %
ioial: g
|
.?;
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Army Viemam Service

Less AMore
Than Than
1 Yeur 35 1 Years

"0
»
)
do

3

[
S
W
L

Scale

Dstermins the subject’s total éez;g‘é f

service in Vietnam izl

31

i tours} and, using

the scale shown above, sssign the appro-

p:izie raw score, 1-5. If subject did not
er® ’i:;emaﬁ., assign a Yaw score

Determine the ;:aef{-ﬁ:;ags of the sub-
iect’s “combat time” durning which he
performed duties that provided him the
opportunity to personaliy detect
and boobyiraps in areas of relat
high miaceboobyirap risk and,
:heﬂ::;: shown .;tg‘:'ﬁ:.a igw th

Criterion
Baw Adjustment Adiusted

Fa

Score Facior Score

sk WO N N gl B gl A Y

"

A TR

chied b

Criterion
Raw Adustment  Adjusited
Score Factor Score

s 4 ———
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mierview tape and. uEn
above. assign the r2% score, }.q. b
indicaung the sasi*;, s szsow%e:g% of
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Mine Detection helated F perionce (Cont.)

Destroving mines and boobytraps

------------------

Criterion
Very Very Raw Adjustment Adjusted
Little Extensive Score Factors Score
1 2 3 4 5
Scale
(2} Patrol point in davlight patrolling
operations comparable to those of
an Infantry rifle company .. X 5 =
{3) Patrol “slack man” in daylight
patrolling operations comparable
to those of an Infantry rifle
cCompany . .. ........... % 4 =
(4) Search and destroy operations com-
parable to those of an infantry
riflecompany .............. x 3 =
(5) Handler of mine detection aog. . x =
{6) Mine detector operator on vehicle
routes ... ... ..., X 1 =
(7) *‘ine detector operator on root
icails, in and around villages, etc. X 3 =
{8) Operations (any type) in areas with
high levels of VC/NV A antipersonnel
mining and boobytrapping . 4 3 =
(9) Visugl observer of a mine sweep
£7=7: 3 S b4 2 =
(10} Visual Observer for wheeled or
tracked vehicles ............ < 2 =
{11) Any other positions in which
principal task was visual dstection
of mines and boobytraps ...... ] X =
{12) Emplacing mines and boobytraps x =
(13) Disarming mines and
boobytraps ........ ....... X 1
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